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Vplyv rastovych fahtorov na produkciu celuldz vldknitou hubou
Triclnciermu v,iricie

B()HL;t\ln- iK,iR,'.:rt -- I'iLl-FNA IIARAI I'i(-'\.{ - \ ALIi,R \'()t.l.t:K -
JAR0:it,,\\ ZE,N,IAN( )\/i(

Sirirln. I'ritlrn'ok nrr-iu:;r (1..i g.! t l'lr'in zrrhrrstcrti'lio kukurirnrilt,r v(lrrhri (1..5 s.l :)

ntr.zitilnc ovpir'','ntiic pr()rir-rl:.f ;'.r cclttili., r'l:ikrtiti;u hulrr:rt 'l 
; itlir;lt'riirri r l;,'ii, . 't"r lx)r(,r./nlui

s kontr,rjort sil pr(rritikc;ir.:clu!:iz ii.(ii tr 1{t--tr{r ".,. I)rillrr'.r;k ie iilcllt.r\itn\(ir picnii'iNch
ort irb (2..i g..l r) 1.os,rl,i ilrjrii'ri'lic. Stirntrllrclri clckI rrrstl',;,cit l:rktltrry sil tlti cstc ;:r i{ii
kombirriiciou s niei..torrrni icnziclirrr. I'ridarck lcrrzrrlu-[*ecir fil) (l g.l ]1. Sioranik ]''\r
37C)[] aiclxr NT ?i, ii-1 g.i l1 icriiu [;:rvici'iitr protlrrkeic ce lrrl:rz az rr li() '],,. ktorc ii;rk
nie je v priiin.!rlrlr rztiihu k p11)cl'rkc;l crtiltcelLtl;irnvch lt0icirtor'.

\"raccri;rut()ri Ii. i jsu ziroberali hlncl;rninr z:iviskrst( mtrclzizlolkami nrcdia
.. iri()(lukcit)u ccluiai;'l'liil:nitoti hribou '['rii'hotlcn:o ririile;r'l,chirclzali priton.t
z p()znrtkov tt vvZirorvclr n:iroktich .jcdnotlir,-r'ch knienrlv TrichodL,rrtttt t,irii.le.
\lrrohi:rutori sa verio..':rli vplv\u indukt,rrrtr'[3-7l.ztlrojir eitrsfkrr [8], pH Iil,
l0J alebo prfdiivkov tenzidr-rr I'11- l-lj.

V tc jto pl"lici -.lcdujcmc vpl\'\, rastot'i,ch ltikttlrtx' z mrrll-\\', zahrrsielrdlrrr
krik'.rricncirri \vluiru ((St.) :r l'enTlcntovirnvch pie nifnfch otrrih (FEC) na

nr()duk!'iu eclLrliz 7 rit'ltodcntttr vir!de Qivl 9rll4 srrr:rostatne ir v komhiiticri
- r r [rrirnirni tcitzitirni.

NIaieriSl a mct6dv

Prtu:iti tnikroorguli:tittt.t. FoirZivali sme kmen '[ritltodermc yiride QM 9114
zo zbie rkv Ch.'mrck€ho ustavu SAV v Bratislave.

Ktrlti;,ur'n( pr?r1r'. Na kultivirciu T'rirltoderrnt t,irirla sme pouZfvali pddu
1'rorll'aN'liintlelsovejuWcl''c::rII]1.modifikoi'anfrFiirkaiornakol.[1,r|(tab. I).

fi.c. !ng. Brrhuniii S k :r r L:r. DrSr..
.iirttrsl:rv Z-' e nt:t Ir rr r' i i'- (.'Sc . K:ttctlt':t
io::ick.'i lirkullir S\ ST. iilrliin:kIho t/.

Ing. Hclcirl Birriitliovli. IINI)r. \ialter Voile k. lrtrr.

tccirrrickc l mi krohithigjc a biocltcrrr:c. ('hcinickrlir,:chrro-
r ll .ll Brrrtrrllr':r.

101



I ir'.r u l k li 1. Porovnanie kultivainvch pticl podla Mandelsovej a Webc-ra [la] a FarkaSa a kol.
ll5l

I a b I c I The c()mPari;on oi i'rbstrates acccrding to Mandcls and Weber Ila] and Farkai et al.
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Do ptlclv smc pod[:r podmicn.rk pokuio\ prrd;ivaii mclasu. zahusten kukurii-
nt 1'y'luh alebo ierrncntovani pieniCni otruiry Ilol.

Potlmienkv kulriv(tcic. Pou2i,,ali sme 5(X) ml bankl'so 125 ml priclv pli 5.0.
Ktrltivovali snrc na rotainej trep.rike (5 cm excenter. 1i0 obr. nrin !) pri 28 "C.

Sinn,,r. trtie ccltili:ovt'.i uktiv'ir)' nci filtruiit! pupier (I'P,l). ().2 ml odstrede-
neht'r kultivaCnihci meclia sme v skrimavke zriedili 0.3 ml vody. pridali 0.5 ml
(),()5 mol.dm'r citrdtoveho tlmivdho roztoku, pH a.8 a prfZok 6 x 1 cm filtrai-
ndho papiera Whatman l. Skrinravku sme vloZili do voclndho kdpel'a (5(l "C)
a nechali inkubovaf 60 min. Po ochlailerr( roztoku sme v ioin stirnovili redu-
kujrice sacharidl' [7] alebo gluk6;:u [],!].

Stonov'cuit proteinor. Protefnv smc'stanovili metridou pocll'a Lorvn'ho [19.
2(]1.

Vfsledky a diskusia

Zahusteny kukuridn! i.lfluh (CSL) a fermentovand oienidni otrubf ipre
ktore trol vvpracovn'; postup pripravr ) sa v kultivainfch mcldi:lcir i'asttl prlu-
Ziva.;I ako zdroj rastovvch ldtok [161. Pre pctnerrre','1'sok- o'ns;rh mikroele-
mentov a niektorvch orua.nickych dusik:rtvch litok sa r,o r'iaccrl'ch naiich pci-
k risoctr' nr ela:,a oir e..Ji'l l.i ak,-, iii rn ul ii r or.

i0i

Farkai a kol. itgl I
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T a bu I'k a 2. Vplyvtestovanfch zdrojov rastovich faktorov aich kombiniicie stenzidmi na
produkciu celuliiz (ako FPA) vkiknitou hubou Trichoderma viride QM9414

T a b I e 2. Int'luence of tested growth factors and their combinations rvith tensides on cellulase
production (expressed as FPA) using the fibrous fungus Trichoderma viride QM 9l 14
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Acltlition: l(irnccntraliorr: tl)av oi achicring, rntrrirnirl [jl).\ r'lrluc: rNlarirnul FI)A vltlttc:'Pct-
ucntilqc to maxinrunr of contlol: ('l\lolasscs.

Priclavok tlfchto rastovich faktorr,rv clo kultivadneho m6tlia sme kombino-
vali aj s prfdavkorr tenzido\, ktor6 vyk::rzali pozoruhodny stimuladny' fdinok
nir produkciu celuldz Trichotlerntu viride Il I - 13. 3l ]. VVsleclkv pokusov uvzi-

clza tabull-,a 2. \'ietk-v vy'sledky (i dalej)sri prierneronr 3 aZ 5 paralelick.
Z tabulkv 2 r'icliet, 2e pridavok melasy zvl'Suje proclukciu celul:iz oproti

kontrole aZ o 6() ";b. zahustenl!' kukuridny vfluh o 40 '%. kym fermentovand
pSeniin€ r)truby mairi inhibidny ridinok (-21 "i,,).

Kombindcirl rastovVch faktorov s tenziclmi sp6sobuje vvrazn6 zvy5enie pro-
clukcic: celuldz. NajvyS5ic hoclnotv sme dosiahli s mc-lasou a tenzidom 'I'ween

,\0. Len () nieao niZiie hoclnot)'bolipriprfclavku zahustene<ho kukuridncihovi-
luhu v konririnircii s tenzidonr Tween 8(). Pri pouZitf tcnzidov typu Slovanik
boli h,rclnotv hlfzke vvsledliorn pri pou2iti tenzidu J-u'een 80.

\.' dalsej scirii ptrkusov sme slcclor,uli z/rvislosi zv."-ienia prodrikcie ccrluliiz
pod t'plvvolit rastovfch iaktorov a tenziclov ocl produkcie extr-acclulirn,"-ch
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protefnov (tab. 3). Z vfsledkov moZno dedukovat', Le medzi tvorbou celuldz
Trichoderma viride a tvorbou extracelul6rnych protefnov nie je priama z6-
vislost' [21].

Ta b u I k a 3. Vplyvrastovfchfaktorovzmelasya tenzidovTween 80a SlovanikPV3TOB na
produkciu celul6z a extraceluliirnych proteinov Trichoderma viride QM9ll1

T a b I e 3. lnfluence of growth factors from molasses and tensides Tween 80 and Slovanik
PV 37OB on the both cellulase production and extracellular proteins Trichoderma viride

rAddition; 2concentration; 3Cultivation time days; {Percentage to maximum of control; scellu-

lase production (expressed as FPA)l 6Molasses; TProduction of extracellular proteins'
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B;rfi.rurre Qaxropoe pocra Ha npoAvKul.trc ue,rl"'rrona3 rpu6xoru Trichoderrrtu viride

Peslonre

Jo6aexa MeJraccL,r (2.5 r.-n-r) r,r.ilr.{ cr}'qenuoro KvKvpy3Horo ?KcrpaKTa (2,5 r.":r-r) noro-
;+iirreirbHo BJu{Fer Ha fipoAyKrfr{}o r{eJrnro.ra3 rpir6xorr Tricltodenna viririe. llo cpaBneHr{ro
a KoI{Tpo.reM npoA}'Kqr{H rleJrirFoJra3 floBblluaercn rra 30-60 ";. ,{o6aexa 5pogr.nsnux
llileHlreubrx orpv6erl (2.5 r.n-t) BEr3blBaer rrurrr6r'rpoeanl.re. Crnlrl'nlrp:'ulrrir :Q$exr
{tar.^ pon pocra l\ro>r(Ho eule [oBL,Icurr' xolt6nuaqi,rerr c Hexoropbr]\rrr reH3rlAal'rr.r. ,{o6ae-
Ka ren3r4Aa Tiveen flO (2.0 r.n-1). Slovanik P\,'-370V r.r"rur NT 7t)(1-2 r.r-1) Br,r3r,rBaer noBbuue-
Hrre npoAyKr1rlrr r{eJrJrro.rra3 na 150 "ru. 3to noBbllueur.re npoAyKqI,rr4 rreJlnroJra3 He r4rlreer

nllaNloro oTHoilreHr4g ri npo.[yKr]tfr{ BHeKJ]eTorrHbrx npoTer.rHoB.

Influence of growth factors on the cellulase production using fibrous fungus l'fu'lzr.idcrnra viride

Summlrv

Thc acitlition of nrolassc-s (2.5 g l'r) or corn-st!'ep liquor il.-5 g l'r) has the positive cffccts on
ccllulasc prcrduction usins fibrous fungus frithoderrna viride.l'hc ccllulase production.increasecl
b1' 30-6t) ozi, compared with control samplc. The addition of fermented corn bran (2.5 g l'1) has

inhibitory effect. Stimulation effect of growth factors cau be incre ased by adding somc tensides.

The addition of Trvccr.r 8() (2 g l-r). Slovanik PV 37t)B or NT 70 (l-2 g l-') tensides increases thc
ccllulase production bv as manv as l-50'1i,. 'I'his incrc'asc of cellurase production is not in dircct
lclltion to thc ploductiorr ol cxtraccllrrlar proteins.
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